Structural requirements for the hepatotoxicity of nonsteroidal anti-inflammatory drugs in isolated rat hepatocytes.
Hepatotoxicity is one of the common side effects of nonsteroidal anti-inflammatory drugs (NSAIDs). We investigated the cytotoxicity of 18 acidic NSAIDs (3 salicylic acids, 3 anthranilic acids, 6 arylacetic acids, 6 arylpropionic acids) to freshly isolated rat hepatocytes as assessed by the NSAID-induced leakage of lactate dehydrogenase (LDH) in order to determine structural requirements for the direct hepatotoxicity of the NSAIDs. Diflunisal (salicylic acids), flufenamic acid, mefenamic acid, tolfenamic acid (anthranilic acids), diclofenac, indomethacin, acemetacin (arylacetic acids) and flurbiprofen (arylpropionic acids) caused significant LDH leakage, indicating that substituent position of a carboxyl group does not relate to the hepatotoxicity of the NSAIDs. Because the cytotoxic NSAIDs were of two types as classified by their "skeleton," diphenyl and diphenylamine, we tested the cytotoxicity of the compounds. Diphenyl did not cause LDH leakage, but diflunisal, which has the diphenyl structure, was cytotoxic. On the other hand, diphenylamine induced LDH leakage to the same degree as diclofenac, which has the diphenylamine structure. Therefore, diphenylamine itself was suggested to be responsible for the cytotoxicity of diclofenac and anthranilic acids, whereas a substituted group(s) in addition to diphenyl structure seems to be important for diflunisal cytotoxicity. All of the cytotoxic NSAIDs and diphenylamine extensively decreased hepatocellular ATP content, whereas the noncytotoxic NSAID did not, indicating that the NSAID-induced decrease in ATP, probably by their uncoupling effects on mitochondrial oxidative phosphorylation, is involved in the hepatotoxicity of the NSAIDs.